Background: Neurological emergencies are common causes of emergency department visits. The need for emergency medicine (EM) physicians and/or specialists worldwide is growing to meet this requirement. Delivery of time-sensitive interventions and lifesaving care requires training. Objectives: The aim of this study was to evaluate the level of knowledge of EM residents in neurosurgical emergencies before and after holding an education course.
Background
Neurosurgical emergencies such as traumatic craniospinal injuries, and spontaneous subarachnoid and intracerebral hemorrhages pose a critical public health and socioeconomic problem throughout the world (1, 2) . Neurological complaints such as headache or stroke are frequent causes of emergency department visits. The morbidity and mortality of such injuries if left undiagnosed can be extensive (3) . In some countries, emergency medicine (EM) specialists are the first care givers of such patients. Thus, residents being trained in EM need appropriate skills in evaluation, diagnosis, and treatment of neurosurgical emergencies to provide the best available patient care (4) . Lack of sufficient knowledge and experience in this area may lead to suboptimal patients' outcome and high morbidity or even mortality. For this purpose, EM residency programs should ensure adequate training in such life-threatening emergencies.
In our country, the first EM residency program was introduced in 2001 in two medical schools. At present, our national curriculum of EM residency education lacks didactic programs in neurosurgical emergencies and rotations in neurosurgical departments. So, we hypothesized that our EM residency training programs do not currently provide adequate training in this realm. Despite numerous new methods for training, lectures are routinely used methods worldwide and we also adhered to this principle to judge its outcome on EM residency training in catering for neurosurgical emergencies.
Objectives
The aim of the study was to evaluate the level of knowledge of emergency medicine residents in neurosurgical emergencies before and after holding an education course.
Materials and Methods

Study Design and Population
This cross-sectional study was conducted on 36 EM residents in their first and second year of training between March and June 2012. Their 3rd years of training were excluded because they were serving governmental mission in EM departments in other cities.
Residents participated without prior notification in pre-training test including 60 multiple choice questions about various practical subjects in neurosurgical emergencies (radiology, cranial, spinal and spinal cord, and pediatric emergencies) ( Table 1 ). The questionnaire was designed by three expert neurosurgeons and was subsequently revised by two EM specialists (Mohammad Taghi Talebian and Hooman Hossein Nejad). After that, a shortterm course of didactic lectures by an expert neurosurgeon, totally for 16 hours and during 8 weeks, was held. The lectures included slides about neurosurgical emergencies in various forms such as images, problem based cases, and videos to manage EM department patients. Lectures covered the whole of the questions. Immediately at the end of this course, EM residents participated in post-training test by a questionnaire with similar concepts, again without any prior notification. They were neither aware of the second exam nor were provided the questions or their answers after the first one. Finally, answers to both pre-and post-training tests were evaluated with each correct answer as one point. Eight EM residents were excluded because of failing to take part in both the tests. Some of those excluded subjects were on duty shifts at the mentioned hospitals in the emergency department. Included subjects were present in more than 80% of the lectures. The study was approved by the institutional medical research ethics committee.
Statistical Analysis
Comparison of scores obtained in pre-and post-training tests was performed using paired t-tests. All statistical analyses were done by SPSS version 18 (SPSS Inc. Chicago). P value less than 0.05 was considered statistically significant.
Results
Scores, before and after training courses are being summarized (Table 2 ). Eighteen residents (64.3%) were male and 10 (33.7%) female. The number of residents in 1st and 2nd years was the same (14 residents). The minimum and maximum obtained scores in pre-training test were 26 and 45, respectively with mean of 35.07 ± 4.29. Post-training sores showed a significant increase (minimum = 33; maximum = 48; mean = 42.03 ± 4.39; P < 0.001). According to specified areas as depicted in Table 2 (radiology, brain, spine and spinal cord, and pediatric neurosurgical emergencies), differences between pre-training and post-training scores were significant (P < 0.001), indicating clearly improved residents' performance after the mentioned education course.
There was no statistically significant difference between males and females in pre-training or post-training scores (P > 0.05). Also, post-training scores among the 2nd year residents were significantly higher (P < 0.001).
Discussion
Medical education technology shapes and channels medical education policy as research advancements provide new ways to educate and evaluate physicians. Educational technology and policy coalesce with emphasis on effectiveness, efficacy, and trainee and teacher morale as new models of medical teaching and testing are introduced (5).
Nowadays, numerous methods, curricular or extracurricular, such as clinical experience, lectures, reading, laboratory work, problem-based learning (PBL), stimulation-based medical education (SBME), team-based learning (TBL), and many others are applied in medical education (5-10). Despite different new methods for training, lectures are the routinely methods used worldwide.
In our country, EM specialty is a neoteric profession and curricular education is the mainstay of residency training. Emergency medicine specialists are the first-line physicians in diagnosing patients during emergency department visits. To the best of our knowledge, according to the last revised national curriculum for EM residency, approved by ministry of health and medical education in November, 2008, special program or education for tackling neurosurgical emergencies is not included (11) . This concern is not a peculiar subject of challenge in our EM residency curriculum, as Stettler et al. (3) showed that only a minority of EM programs in United States of America had structured training in the neurological surgery field or clinical rotations. Moreover, currently the primary method of educating EM residents outside the emergency department is through didactic lectures, supplemented by required reading (5) .
Lack of appropriate knowledge about neurosurgical emergencies or having obsolete data and consequently malpractice can contribute to catastrophic consequences. Also, the information available in textbooks typically lags temporally behind that found in most current literature discussed on clinical rotations (3). For example, in the recent months, relevant articles in modern management of traumatic brain and spinal cord injuries have been published and as such are not included in most texts (12) (13) (14) . Moreover, wide varieties of neurosurgical emergencies along with the pros and cons in this field further highlight the need for strict and up to date education in their diagnosis and management.
Our study revealed that the knowledge of EM residents (1st and 2nd year) in neurosurgical emergencies was below our expectations. Also, it showed that a short-term course of focused education by a neurosurgeon could improve their knowledge and probably performance. With regard to the effectiveness of such educative programs, the role of a neurosurgeon as an instructor for EM residents seems to be warranted.
Based on our results, inclusion of similar plans or rotations in EM residency curriculum and programs during the second year (in comparison to the first year) seems to be more advantageous. Because of the importance of on time care in EM departments especially for neurosurgical patients, we believe this is the area of greatest need for additional and comprehensive researches to specify the best methods of education of EM residents to cope with ubiquitous neurosurgical emergencies. We have to denote that the goal of this study was neither promotion of this kind of training, nor composition of a new curriculum; but it was to emphasize the absence of a special training course for neurosurgical emergencies (either by a neurosurgeon or an EM specialist).
Limitations
There were several limitations in the current study, including absence of 3rd year residents in the study due to governmental mission, limited number of participants, lack of practical assessment of their neurosurgical knowledge simultaneously, the probable short-term effect of the lectures on the knowledge of residents, gain of knowledge due to other sources during the lecture course is a possibility, although this could be eliminated by the short-term nature of the course. EM residency training curriculum may not cover extensive and sufficient education in neurosurgical emergencies. The most common method of EM residents' education in this area is through reading and occasional lectures without any rotations in different specialties, especially the neurosurgical specialty. Because of the number and importance of neurosurgical emergencies seen in emergency departments, improvement of skill and knowledge of EM residents is vital. To achieve the optimum, training programs are better to be revised to include teaching by a neurosurgeon or neurosurgery rotations.
